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e Luca Paciolli 


¢ Summa de arithmetica, geometria, 
proportioni et proportionalita 


Piero della Francesca 
Trattato d'abaco 


Leonardo Pisano 
Liber Abaci 


eLuca Pacioll 


«Summa de 
arithmetica, 
geometria, 

proportioni et 

proportionalita 


Luca Pacioli on (10 — 2) x (10 -— 2) 


NOTE Below the m means today’s — symbol 
“10 m 2 equals 8; this means that if 10 m 2 is 
multiplied by 10 m 2 the result is 64; if however, 
the cross multiplication is applied, we obtain 10 
multiplied by 10, namely 100, then 10 twice 
multiplied by m 2, which gives m 40, which 
together give 60; thus it becomes evident that m 
2 multiplied by m 2 should give the number 4.” 


Juschkewitsch, A. P.: 1964, Geschichte der Mathematik tn Mittelalter, ubersetzt 
von V. Ziegler. Basel: Pfalz-Verlag. Trans. In Thomaidis Y. (1993). Aspects of 
negative numbers tn the early 17th century : an approach for didactic reasons. 
Science & Education : Contributions from History Philosophy and Sociology of 
Science and Mathematics 69-86. 


Luca Paciolion( -—2)x(  -—2) 


10 x 10 = 100 


Luca Paciolion( -—2)x(10 __ ) 


10x-2=-205 


10 x 10 = 100 


Luca Pacioli on (10 


10 x -2=-205 
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Luca Paciolion(10 = ~)x (10 


The top right corner measuring 2 x 2 was removed 
twice instead of once, so it must be added back once! 


Luca Paciolion(10 = »)x (10 


The top right corner measuring 2 x 2 was removed 
twice instead of once, so it must be added back once! 


There are no negative numbers in (10 — 2) x (10-2). 
There are just positive numbers being subtracted. 


Luca Paciolion(10 = »)x (10 


The top right corner measuring 2 x 2 was removed 
twice instead of once, so it must be added back once! 


There are no negative numbers in (10 — 2) x (10-2). 
There are just positive numbers being subtracted. 


For -8 x -8 we would need (2 — 10) x (2 -— 10). 


e Luca Paciolli 


¢ Summa de arithmetica, geometria, 
proportioni et proportionalita 


Piero della Francesca 
Trattato d'abaco 


Leonardo Pisano 
Liber Abaci 


¢ Al-Khwarizmi 
¢ Al-Khwarizmi's Algoritmi de 

numero Indorum (The Hindu 
Art of Reckoning) 


¢ Brahmagupta 
¢ Brahmasphutasiddhanta 


¢ Al-Khwarizmi 

¢ Al-Khwarizmi's Algoritmi de 
numero Indorum (Latin 
translation of the Arabic) 


¢ Brahmagupta 
¢ Brahmasphutasiddhanta 


THE BASI 
C ADDITION SUTRAS OF BRAHMAGU 
PTA 


plus positive is positive 


AS1 positive 


gative 


AS2 negative plus negative is ne 


between inale 


ASS positive and negative 

and negative are equal the sum is zero | 
zero 1S positive 

9 is negative 


ASA when positive 
positive plus 


AS5 negative plus zer 
zero plus zero is zero 


THE BASIC ADDITION SUTRAS OF BRAHMAGUPTA 


NONE OF THESE ARABIC AUTHORS ON INDIAN 


MATHS UNDERSTOOD INDIA’S LAWS OF ZERO 


Al-Khwarazmi Nasir al-Din al-Tusit Radi al-Din ibn al-Hanbali 
Al-Nisaburi Al-Abhari Al-Ghazzi 

Al-Uglidist Ibn al-Banna Taqi al-Din 

Kushyar ibn Labban Al-Hawari Yahya al-Ru'ayni 
Al-Baghdadi Al-Mawahidi Al-Sakhawi 

Al-Sardafi Ibn al-Qunfudh Al-Qabaqib1 

Al-Samaw’ al Ibn al-Ha’im Al-'Amili 

Ibn al Yasamin Al-Kashi Nur al-Din al-Ansari 
Al-Hassar Ibn al-Majdi Husayn al-Mahalli 

Ibn Mun’im Al-Qalasadi and others 


From 'Zero and nothing in medieval 


Arabic arithmetic' by Jeffrey Oaks 


In 1522, | never knew India’s ZERO was 
a sum of equal and opposite quantities! 
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Transmission of zero 
as a placeholder, yet 
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Morocco Israel 
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Those unaware zero was defined 
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ZERO arene 
Never 


Al-Khwarizmi’s six types balanced equations 


The B Lines of Brahmagupta* 
“When the number of and NEGATIVE 


quantities are equal the sum is ERO” 


*598 — 668 CE 


The entire body of western number theory was 
built upon HALF the set of Integers. 


AXIOMS for ARITHMETIC arose in the 19th c. 
for NUMBER THEORY via Grassman, Dedekind 
& Peano. 


E.g. 1 is not the successor of any number. 


Thus, number theory supports the nonsense 
notion 5 negatives are LESS than 2 negatives 


O 


Let's connect the dots behind broken 
British maths pedagogies of 2022 


¢ Al-Khwarizmi misunderstood India's maths of zero negatives 
and positives. So... 

¢ Leonardo Pisano misunderstood India's maths of zero negatives 
and positives. So... 

¢ Piero della Francesca misunderstood India's maths of zero 
negatives and positives. So... 

¢ Luca Pacioli misunderstood India's maths of zero negatives and 
positives. So... 

¢ Cuthbert Tunstall misunderstood India's maths of zero negatives 
and positives. <2) (iy) 7407474. 
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give me zero 


| want to buy 
19 bricks! 


l only have 8 
bricks now... 


icks 


So | need 11 more br 


Come back in an hour! 
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| split ground level zero to dig 11 holes to 
make another . SO you can take 


away your 19 bricks now. 
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Now | have 11 holes for sale! 
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BASIC 
sage PROCEDURES FOR 
CTION ARE MISSING! 


ositive plus zero 1S positive 


ASS negative plus zero is negative 
zero plus zero is zero 


BASIC 
sage PROCEDURES FOR 
RACTION ARE MISSING! 


ositive plus zero is positive 


ASS negative plus zero is negative 
zero plus zero is zero 
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BASI 
C sage PROCEDURES FOR 
RACTION ARE MISSING! 
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ositive plus 2 


ASH negative plus ? 
zero plus Z 


“11+711+78- "19 


BASIC 
ghee bibl PROCEDURES FOR 
RACTION ARE MISSING! 


ee 


a 
positive plus zero 1s positive 


AS5 negative plus zero is negative 
Zero plus zero is zero 


-1] + +1] ++ —+ 
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BASIC 
sagen eis PROCEDURES FOR 
RACTION ARE MISSING! 


$ negative of positive, the sign 
negative becomes positive and positive negative. 


A negative minus zero is negative, 
ssi a positive minus zero 1s positive, 
zero minus zero is zero. 


ss5 When a positive is to be subtracted from 4 negative 
or a negative from a positive, then it is to be added. 


BASIC 
ALGORITHMIC PROCEDURES FOR 


SU 
BIRACTION ARE MISSING! 


fa larger negative or positive is to be subtracted from 4 smaller 
their difference is reversed — 


J 
S$3 negative oF positive, the sign of 
negative becomes positive and positive negative. 
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7 bricks minus 10 bricks 
leaves 3 holes remaining 


When greater is 
taken away 
from lesser my 
things change! 


3 holes 
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Diophantus 
4x +20 = 4 
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4 things + 
2 things + 
1 thing + 
4holes + 
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Diophantus 
4x +20 


| 
IN 


a 
I] 
ot 
N 
+ 
8 


A 


AB 
{\~e @ | 
q lf : 


4x + 20 
\/) 


A 


a p) 2 


a 7 


Ay +20 


—_ 
—_ 
a 
— =i 3 ) —_—> 
/ CO's \\ 
\ yf ¥ @ 


=4 
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4x + 20 
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20 = 4 


Diophantus 
20-4 


So, x must be 
4 negatives 
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DESCRIPTION 


OF THE ADMIR ABLE 


i TABLE OF LOGA- | 
y) RITHMES: > & ; . 
Sie But the Logarithmes which 
| A Declaration of the moft Plewtize. are , we 
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Exp.| +4 +3 | t2 | *1 
[Log 


Number 10,000 1,000 100 0.01 0.001 0.0001 
The base ten — is an 
absolute value count of the 
number of times the Unit 1 
shifts Left x10 — or — Right +10 


And it isto be noted, that a negative 
Number, how great foever, is lefs than e- 
very both affirmative, and leffer negative. 

As —4 1s lefs than 1, and than —r. 
Alfo'tis tobe noted, thatSubdudction chang- 
eth the Sign of the Number to be fubdud- 
ed: Asout of 4 take 6, there remains 4—6; 
that is, —2 And out of —4 take —6, 
their remains —4>+-6, that is 2. Laftly, 
out of 4 take —6, their remains 4--6, that 
is 10. - Wherefore in the exrraétion of the 
firft fingle Side, fome tryals mult be made 
until ‘you, find out the true fide; which 
you fhall certainly know by the next grea- 


¢ One of the first major 
influencers to say negative 
numbers were less than zero 


: ; | eae i arg® 
CHar.LXVL Of Nebative Squares. r. 


Yet is not that Suppoiition (of Negative Quantitics,) either Unufeful or 


Abffrd ; when rightly underftond. And though, as to the bare ebraick 
Notation, it import a Quantity leis than nothing: Yet, whenk coment eone 
fical Application, it denoces as Real a Quantity as if the Sign were -+-5 but to 
be interpreted in a contrary fenfe. | 

As for inftance : Sappoiing a man to have advanced or moved forward, (ftom 
A to B,) 5 Yards; and then to retreat (from B to GC) 2 Yards: If it be asked , 
how mutch he Advanced (upon the whole march) when at C? ot how niany 
¥ards he is now Forwarder than when he was at A? I find ( by Subducting 2 
from 5,) that he is Advanced 3 Yards. (Becanft --; — 2 = 42 3.) 


D A Cc B 


oo on 


But if, having Advanced 5 Yards to B, he thence Retreat 8 Yards toD; and 
it be then asked, How much he is Advanced when at D, or how much Forwarder 
than when he was at A: I fay— 3 Yards. (Becaufe 4+ 5; —8 =—3.) That 
is to fay, he is advanced 3 Yards tef$'than nothing. 


—.° Negative quantities... import 


a Quantity less than nothing 


¢ Presented a line in which a 


—. : bleieik - = > 
CHar. LX VI. Of Negative Squares. m% move leftwards 3 yards from A 


to D was “less than nothing 


Yet is not that Suppolition (of Negative Quantities,) either Unufeful 
Ab 1; when rightly underftood.. And | though, as ares x 
N it import a Quantity leis than nothing: Yet, when it comes to a Phy- 


Get Apoticasion, it denoces as Real a Quantit if the Si | 
be rere in a contrary fenfe. rs ” a Ee 

As for i : Suppoling a man to have advanced or moved forward, (ftom 
Ato B,) 5 Yards; and then to retreat (from Bro C) 2 Yards: If it be asked , 
how mutch he had Advanced (upon the whole march) when at C? ot how many 
¥ards he is now Forwarder than when he was at A? I find (by Subduéting 
from s,) that he is Advanced 3 Yards. (Becanfe “+s —2 = ++ 3) 
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_ But if, having Advanced 5 Yards to B, he thence Retreat 8 Yards to D: 

it be then asked, How much he is Advanced when at D, or how much abst Sov 
than when he was at A: I fay— 3 Yards. (Becaufe + 5 —8 =— 3.) That 
is to fay, he is advanced 3 Yards fefS'than néthing. —— 


The B Lines of Brahmagupta* 
“When the number of and NEGATIVE 


quantities are equal the sum is ERO” 


*598 — 668 CE 


John Wallis 1685 


Less positive than 0 


More positive than 0 


Negative Multiplicand x 
Subtracting Multiplier 


“a Xb 
“a subtracted from zero b times 
ft x -I 


I subtracted from zero I time 


Brahmagupta Defined ZERO 

in AS4 when positive and 

negative are equal the sum 

is ZERO “I x -l 


IT subtracted 
from zero I times 


Brahmagupta Defined ZERO 

in AS4 when positive and 

negative are equal the sum 

is ZERO “I x -l 


IT subtracted 
from zero I times 


now prove it equals *1 


~ Jf x -J=t] 


Brahmagupta Defined ZERO 

in AS4 when positive and 

negative are equal the sum 

is ZERO “[ x -] 


+] “I subtracted 


from zero I times 
now we proved it equals t1 
. “f x -J=t] 


“1 x -1 


“1 subtracted 
from 0 1 time 


“1 x -1 


“1 subtracted 
from O 1 time 
equals *1 


“2 x -2 


“2 subtracted 
from O 2 times 


“2 subtracted 
from O 1 time 
equals *2 


“2 x -2 


“2 subtracted 
from O 2 times 
equals ‘4 


es LINE 1 BA = Unit 1 = 
| LINE 2 BD = Multip 
2 LINE 3 BC = Multiplier 


Jom points A & C, and 
y DI: parallel to AC 


.4 BE = Product 


‘See Zero & Negatives Lying Dormant Within, : 
Euclidean Geometry c. 300 BCE 7 
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\ Unseen negatives in Euclid’s Elements, Book 6 Propositeon 12 
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